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Abstract: Cowpea is mainly grown in tropical and sub-tropical regions in the world for vegetable and grains and to 
lesser extent as a fodder crop. It is a most versatile pulse crop because of its smothering nature, drought tolerant 
characters, soil restoring properties and multi-purpose uses. Cowpea is a hardy crop but it hosts many insect pests that 
attack vegetables. These include; leaf miners, whiteflies (Bemisia tabaci), leafhoppers (Empoasca sp.), mites 
(Tetranychus spp.), thrips (Megalurothrips sjostedti), Ootheca sp., Clavigralla sp., Maruca sp. and aphids (Aphis 
craccivora) which generally cause low yield and sometimes total yield losses and crop failure occur due to the activities 
of a spectrum of insect pests which ravage the crop in the field at different growth stages. Several management strategies 
are available such as use of synthetic organic insecticides, botanical insecticides are naturally occurring chemical 
extracted from plants which break down readily in the soil and are not stored in plant or animal tissue, insect resistance 
cowpea variety (such as Bt gene which comes from a soil bacterium called Bacillus thuringiensis). Bt proteins 
selectively kill certain types of insects without affecting other living organisms. As such, Bt bacteria and Bt proteins have 
been used for years as biological controls for certain insect pests in farming, especially in the organic food industry. 
Keywords: Cowpea, insect pest, management, insecticides 





INTRODUCTION Nigeria cultivates 4.5million hectares annually 


Cowpea (Vigna unguiculata (L.) Walp. ) is an 
important grain legume in the tropics and subtropics. It 
is a native to central Africa and belongs to the family 
Fabaceae [1], and is eaten in the form of grain, green 
pods, and leaves [2]. The roots are eaten in Sudan and 
Ethiopia, and the peduncles and stems are used as fibres 
in Nigeria [1]. Cowpea is known as vegetable meat due 
to high amount of protein in the grain with better 
biological value on dry weight basis. The grain contains 
26.61 % protein, 3.99 % lipid, 56.24 % carbohydrates, 
8.60 % moisture, 3.84 % ash, 1.38% crude fibre, 1.51 % 
gross energy, and 54.85% nitrogen free extract [3]. It is 
mostly grown as an intercrop with sorghum, maize and 
millet [4]. Cowpea is usually preferred by farmers 
because of its role in increasing soil fertility through 
nitrogen- fixation [5, 4] and production of nutritious 
fodder for livestock. Under sole cropping, the potential 
grain yield is high (1.5 - 3.0 t ha-'), especially, when 
insecticide was applied. However, the actual yields 
obtained by farmers in South Africa are much lower 
averaging less than 500 kg ha-' [4, 6]. Insect pests are 
considered to be largely responsible for this, as their 
attack can result in 90 - 100% yield reduction [7]. 


Cowpea is mainly grown in tropical and sub- 
tropical regions in the world for vegetable and grain and 
to lesser extent as a fodder crop. It is a most versatile 
pulse crop because of its smothering nature, drought 
tolerant characters, soil restoring properties and multi- 
purpose uses. More than 11 million hectares are 
harvested worldwide, 97% of which is in Africa. 


representing over 60% of total production. The crop can 
be harvested in three stages; while the pods are young 
and green, mature and green and dry. The grain yield of 
cowpea in Nigeria is 700kg/ ha [8]. The highest 
production of cowpea comes from the northern states of 
Nigeria (about 1.7 million tonnes from 4 million 
hectares). 


The sale of cowpea seeds and fodder earns 
income to farmers. In Nigeria, farmers who cut and 
store cowpea fodder for sale at the peak of the dry 
season have been found to obtain as much as 25% of 
their annual income by this means. Cowpea also plays 
an important role in providing soil nitrogen to cereal 
crops (such as maize, millet and sorghum) grown after 
cowpea cropping [8]. 


Origin and distribution of cowpea 

Cowpea (Vigna unguiculata (L) Walp) is a 
tropical, annual herbaceous legume, which belongs to 
the family Papilionaceae (Fabaceae), order 
Leguminosae and genus Vigna [1,9, 10]. The genus 
Vigna consists of over one hundred different species 
widely found in the tropical and sub-tropical regions, 
and has great morphological and ecological diversity 
[11, 12] The common names of this crop include black- 
eye bean, southern pea, bean, cowpea, china pea and 
cow grain. In Nigeria, it is commonly referred to as 
beans, “ewa” (Yoruba), “wake” (Hausa) and “ikedi” 
(Igbo) [13]. The crop can be grown on many soil types, 
but does best on well-drained, fertile, sandy-loam soils. 
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Cowpea production is considered suitable in areas with 
annual rainfall of 750-1500 mm [14]. Cowpea varieties 
could be prostate, semi-erect, erect or climbing. Pods 
could be coiled, round, crescent or linear [15]. Most 
cowpea cultivars are indeterminate in nature, producing 
flowers and seed over a long period. However, some are 
determinate and produce flowers and seed within a 
season[16] of cowpea has been very difficult to 
determine, due to the fact that various researchers have 
reported different areas as centres of origin. [17] 
postulated that, based on the presence of wild 
progenitors of cowpea in West and Central Africa, the 
region was the centre of domestication of cowpea. This 
view was corroborated by [18] who also reported that 
cowpea originated from sub-humid and semi-arid 
regions of West Africa. This view was also shared and 
supported by [19]. However, some studies on the 
genetic exploration of cowpea in Africa suggested that 
Swaziland may be the primary centre of origin of wild 
progenitors, because this country has higher species 
diversity throughout the world [11, 19]. Regardless of 
its centre of origin, cowpea is extensively cultivated in 
Africa, Asia, Australia, Brazil, the Caribbean’s, India 
and the United States of America (U.S.A). The major 
areas of production in Central and West Africa, which 
account for about 89 % of the total area of world 
production, are Nigeria, Niger, Mali, Burkina Faso, 
Senegal, Cameroon and Democratic Republic of Congo, 
[20]. Modest amounts also emanate from Mozambique, 
Tanzania, Uganda, Sudan, Kenya and Somalia. Other 
producers are Myanmar, Haiti, Serbia, Sri Lanka and 
Egypt [20]. The main producing areas in Nigeria are 
within the Guinea and Sudan savannas [19]. However, 
some appreciable quantities are grown in the rain forest 
belts, particularly in the South West, which has two (2) 
growing seasons, namely; early (March — July ) and late 
(August — November) [21]. The major producing states 
in Nigeria include; Kaduna, Katsina, Zamfara, Bauchi, 
Sokoto, Kebbi, Plateau, Borno, Yobe, Jigawa, Niger, 
Benue, Nasarawa and Kano where most cowpeas are 
traditionally grown as intercrops with cereals such as 
millet, maize and sorghum[18,22,23]. In this system, 
the yields are low; inter-specific competition is high, 
population density is undetermined and harvesting is 
complicated by differing maturities of the intercrops 
[10] estimated a world total area of about 12.5 million 
hectares grown to cowpea annually. The food and 
Agricultural Organization of United Nations (FAO) 
estimated a production of more than 5.2 million metric 
tonnes of dry cowpea grains worldwide in the year 2010 
[8]. The report also showed that cowpea production in 
Nigeria accounted for 58 % of the total world’s output; 
making Nigeria the largest producer with an output of 
2.9 million metric tonnes. Production in Nigeria is 
highest in the North East (703.13 metric tonnes from 
641.03 ha), followed by the North West (519.51 metric 
tonnes from 1068.02 ha) and North Central (166.58 
metric tonnes from 307.70 ha) [24]. 


Importance and uses of cowpea 


Cowpea (Vigna unguiculata (L) Walp) is an 
important grain legume in the diet of many people in 
the third world countries as it provides not only high 
quality protein (25.4%) but also constitute the cheapest 
source of dietary protein for low income sectors of the 
population [15, 25]. It is also a good source of 
carbohydrate (56.8%) calcium, iron, vitamin B and 
carotene. Although cultivated primarily for its edible 
seeds, direct consumption of cowpea leaves is also 
widespread in Africa [26]. In fresh form, the young 
leaves, immature pods and peas are used as vegetables, 
while snacks and main meal dishes are prepared from 
the dried grain [27]. Beside its usefulness in human 
diet, it serves as an important fodder crop in different 
parts of Africa [29]. The haulm containing about 20% 
protein is highly valued feed and is sold for almost the 
same price as cowpea grain on dry weight basis [30]. 
Thus, cowpea promotes crop livestock integration, 
thereby leading to a better nutrient cycling and 
enhanced income generation [31]. Although cowpea has 
high grain yield potentials ranging from 1.5 to 3.0 t/ha 
[31], actual yields in the traditional cropping systems in 
Africa are consistently low as the range is between 50 
to 350kg/ha [7, 26, 32, 33] . 


Cowpea cropping systems 

The predominance of mixed cropping systems 
in developing countries of the tropics and sub-tropics 
and northern Nigeria in particular was reported by [34]. 
The advantages attached to these practices include 
profit maximization [35], more efficient use of labour 
and land, reduction of soil erosion, yield stability and 
risk minimization [36, 37]. Small scale farmers 
constitute the majority in Northern Nigeria, and where 
large scale farmers are found, they mostly practice 
mono-cropping. With increase in population, the 
demand for land has also increased, resulting in intense 
cultivation with little or no fallow periods, hence the 
need for intercropping [38]. About 83 % of the 
cultivated area in northern Nigeria has been devoted to 
mixed- cropping [39]. The popularity of maize and 
cowpea mixtures has been reported in the Savannah 
region of Nigeria [40]. Mixed cropping is used to 
include terms similar in meaning as inter-planting (the 
partial mixing of crops where by a crop or crops are 
sown sand harvested after another crop in the mixture 
[40] and relay cropping, where the second crop is sown 
into a standing crop at a time when the standing crop is 
at its reproductive stage but before harvesting (the 
growing period only overlaps briefly) [39]. In Nigeria, 
[40] reported that mixed cropping of cereals with 
legumes results in better returns which were obtained 
by alternating two rows of cowpea with one row of 
maize. There is a potential to integrate more legumes in 
the existing cropping systems as intercrops because the 
growing of sole crops has been rejected by small scale 
farmers due to labour and land constraints [41]. If 
legumes are intercropped in a timely manner, 
competition with maize crop for light, water and 
nutrients can be minimized while yield is increased. A 
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relay intercropped legume is not likely to benefit 
companion maize crop but has the potential to increase 
yields of subsequent maize crop [42]. 


Cowpea is important in multiple cropping 
systems which involve monocropping, relay cropping 
and mixed intercropping. In Asia, cowpea is grown as 
an intercrop with cereals, cotton or sugarcane, and 
relay-cropped in standing rice. In Africa, cowpea is 
grown as an intercrop with millet, sorghum or maize 
[43]. The practice of cereal-cowpea intercropping and 
crop rotation, coupled with effective soil fertility 
management can increase yields of cereals succeeding 
cowpea by fixing 150kg\ha of N, which can supply 80 - 
90 % of plants total requirement [44]. According to 
[45], cereal-legume mixtures are the predominant 
cropping pattern in Northern Nigeria. The mixtures are 
mostly Sorghum\Millet\Cowpea, 
Sorghum\Millet\Groundnut,Cassava\Maize\Cowpea,Ca 
ssava\Yam\Maize, Yam\Maize\Cowpea,Cassava\Melon\ 
Vegetable, Millet\Cowpea\Okra etc. 


Constraints to cowpea production 

In Nigeria, cowpea yield is very low, grain 
yield ranges between 100 and 300 kg/ha. This is due to 
several constraints such as weather, parasitic weeds, 
insects, and diseases. However, production can be 
improved through the use of improved pest-resistant 
and high-yielding varieties. Good land preparation, pest 
control, fertilizer application, harvesting and storage 
also help to improve production. In addition, adequate 
and good distribution of rainfall especially from 
planting till mid- podding is very vital for high yield of 
cowpea. [46] reported that the reasons for low yields are 
numerous but most of the time it involves a 
combination of limiting factor such as low plant 
density, shading by cereal crops, abiotic (e.g. drought, 
poor soil fertility) and biotic (e.g. arthropod pests, birds 
and rodents) factors. However, in most parts of West 
Africa, insect pests are the most important constraint to 
cowpea production [7,26, 47-51] listed at least 20 major 
insect pest species in various cowpea producing regions 
of the world in which the number vary from region to 
region. The most damaging of all the insect pests are 
the flowering and post flowering insect pests . The 
major flowering and post flowering insect pest of 
cowpea in tropical Africa are the flower bud thrips, 
(Megalurothrips sjostedti Tryb.), cowpea pod borer 
(Maruca vitrata F.) and a complex of pod sucking bugs 
out of which Clavigralla tomentosicollis Stal is the 
dominant species [7]. Complete crop failure may occur 
especially in situation where management strategies are 
not applied. 


Pests of cowpea 

Plant insect pests, diseases and weeds impose a 
serious threat to crop production in Nigeria. Population 
of weeds, insect pests and diseases have increased over 
the years especially by the introduction of monoculture 
farming in the country [52]. Traditionally, Nigerian 


farmers have been relying heavily on pesticides for the 
control of various weeds, insect pests and diseases, 
leading to the high importation of these products and 
their price have become so high that it is becoming 
impossible for local farmers to afford [53-56]. These 
have created the need for alternatives to synthetic 
pesticides. But inadequate infrastructure for research 
and extension remains a constraint to the advancement 
and continuity of such important activity in the country 
[57]. 


Diseases of cowpea 

Cowpea is susceptible to diseases that affect 
legumes. The fungal diseases include: Damping-off 
(Pythium spp.) may occur on seedlings under moist 
conditions and in dense plantings. Root rot (Verticillium 
spp.) and stem rot (Fusarium spp.) may also be a 
problem. Cowpea is susceptible to powdery mildew 
(Erysiphe polygoni) during wet winter months and 
under humid conditions. Other diseases that affect 
cowpea include anthracnose (Colletotrichum 
lindemuthianum), charcoal rot (Sclerotium bataticola), 
and fusarium wilt (Fusarium oxysporum vr. 
tracheiphilum).Viral diseases include: Cowpea aphid- 
borne mosaic virus (CABMV) Genus potyvirus, 
blackeye cowpea virus (BLCMV) Genus potyvirus, 
cowpea mosaic virus (CPMV) Genus comovirus, 
cowpea mottle virus (CPMOV) Genus carmovirus. 
Nematodal diseases include: Root knot nematode 
(Meloidogyne spp.), root lesion nematode (Pratylenchus 
spp.), dagger nematode (Xiphinema _ spp.).While 
bacterial diseases include: Cowpea blight 
(Xanthomonas campestris pv. Vignicola), cowpea 
bacterial pustule (Xanthomonas campestris pv. Vigna 
unguiculata). In the establishment phase, rodents and 
birds can be important pests by feeding on the seeds 
[58]. 


The major pests of cowpea in the field in 
northern Nigeria, Niger, and Burkina Faso include: the 
legume pod borer, Maruca vitrata Fabricius; the coreid 
pod-bugs, Clavigralla tomentosicollis Stal and 
Anoplocnemis curvipes (F.); the groundnut aphid, Aphis 
craccivora Koch; and, thrips, Megalurothrips sjostedti 
Trybom and Sericothrips occipitalis Hood. A limited 
amount of work has been done to understand these 
insect pests in these areas. Also, there are few 
alternatives to pesticide sprays for many of these pest 
species. Two notable exceptions to this situation exist. 
The first is M. vitrata, where a potential biotechnology- 
based pest management solution exists. Transgenic 
cowpea expressing the Bt-protein CrylAb, effective 
against M. vitrata already exists. However, these plants 
are unlikely to be available for use by African farmers 
during the current CRSP funding cycle. However, 
before transgenic Bt-cowpea can be released there will 
be a need for an insect resistance management (IRM) 
plan. 
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Although transgenic plants, and traditional 
plant breeding for insect resistant varieties are 
potentially effective methods for managing at least two 
pests of cowpeas, a better understanding of pest 
populations is needed in order to integrate these, and 
other, pest control options into an overall integrative 
pest management (IPM) plan to maximize cowpea 
production in the field. IPM refers to a pest 
management strategy where a variety of complementary 
approaches are used to minimize the negative effects of 
pests on a given crop or cropping system. 


Yields are however, generally low [59], 
sometimes total yield losses and crop failure occur [49] 
due to the activities of a spectrum of insect pests which 
ravage the crop in the field at different growth stages 
[50]. The major insect pests which severely damage 
cowpea during all growth stages are the cowpea aphid 
(Aphis craccivora Koch), foliage beetles (Ootheca sp, 
Medythia spp), the flower bud thrips (Megalurothrips 
sjostedti Trybom) the legume pod borer (Maruca 
vitrata Fabricius) and the sucking bug complex, of 
which Clavigralla spp, Anoplocnemis spp, Riptortus 
spp, Mirperus spp, Nezara viridula Fab and Aspavia 
armigera L are most important and are prevalent. 
Without their management, reasonable grain yield 
cannot be obtained [7, 61]. Several management 
strategies are available [69] but chemicals are most 
effective, giving several fold increase in grain yield 
[63]. Sometimes, however, farmers spray their farms as 
many as eight to ten times during the growing season 
[64]. Danger encounter in the use of chemicals such as 
environmental pollution, toxicity to mammals, hazards 
to users and consumers [65] has led to suggestions on 
alternative control measures are being sought. Total 
abandonment of chemicals could however, spell doom 
to man as this will worsen the present food situation 
[66]. Chemicals could be judiciously used in 
consonance with other control measures so as to 
minimise the large number of sprays in farms. Various 
synthetic chemicals are available in the market and new 
products with different trade names abound yearly. 
Their efficacy against the wide spectrum of cowpea 
pests should be tested. 


Insect pest of cowpea 

Cowpea is a hardy crop but it hosts many 
insect pests that attack vegetables. These include; leaf 
miners, whiteflies (Bemisia tabaci), leafhoppers 
(Empoasca sp.), mites (Tetranychus spp.), thrips 
(Megalurothrips sjostedti), Ootheca sp., Clavigralla sp., 
Maruca sp. and aphids (Aphis craccivora). Cowpea’s 
attraction for insects may be an advantage if the crop 
also attracts a sizable population of beneficial insects, 
but it is not, rather result to pest out breaks and then 
move on to attack cash crops. If allowed to form pods, 
cowpea may also attract stinkbugs. Careful weekly 
monitoring is important to ensure that the cowpea 
planting is not becoming a source of pests on the farm 
[59]. 


There are numerous important insect pests of 
cowpeas worldwide and most locations have 2 — 4 
species being key pests [67].The most damaging pests 
are flower bud thrips, Megalurothrips sjostedti Tryb. 
(Thysanoptera : Thripidae), the legume pod borer, 
Maruca vitrata Fab. (Lepidoptera : Pyralidae) and the 
pod sucking bug (PSB) complex of which Clavigralla 
spp. Stal. (Hemiptera Coreidae), Anoplocnemis 
curvipes Fab. (Hemiptera Coreidae), Riptortus 
dentipes Fab. (Hemiptera : Alydidae) and Aspavia 
armigera are the most damaging [68,69,71]. In Nigeria, 
major field insect pests of cowpea include aphids (Aphis 
craccivora Koch.), thrips (Megalarothrips sjostedi 
Trybom), legume pod borer (Maruca vitrata), spiny 
brown bug (Clavigralla tomentosicollis Stal.), flower 
beetle (Mylabris Species), leaf-footed plant bug 
(Leptoglossus australis F.) and foliage beetle (Oothaca 
mutabilis Salhib) [70]. Attack by these insects is often 
so severe that farmers obtain no yields, especially when 
improved cowpea varieties are grown without 
insecticide protection [68, 71]. However according to 
[72], yield losses in cowpea due to insect pests in 
Nigeria farms was estimated to be above 80%. 


Management of Cowpea Pests 

Due to the devastating effect of insect pests of 
Cowpea at almost every stage of its development, 
several approaches have been adopted in its control. 
Research into the control of these insect pests has 
centred primarily on the use of synthetic insecticides 
[73]. Amongst the insecticides are Azodrin, Thiodan 
DDT, Dursban and Dimecron, which have been found 
to be effective against the leafhoppers. Over the years, 
chemical pesticides had made a great contribution to the 
fight against pests and diseases. However, their 
widespread and long-term use resulted in insecticide 
resistance and biomagnifications of insecticides, which 
in turn resulted in restrictions on their export. Problems, 
like soil and /water contamination and dramatic 
increase of the harmful residues in many primary and 
derived agricultural products arose, which endangered 
both the general environment and human health. It is 
estimated that the financial cost of the damage to the 
environment and social economy is about $ 8.1 billion a 
year. The use of synthetic organic insecticides in crop 
pest control programs around the world had caused 
tremendous damage to the environment, pest 
resurgence, pest resistance to insecticides, and lethal 
effects on non-target organisms [74]. Insect pests of 
cowpea have mainly been controlled with synthetic 
insecticides [74]. Most insecticidal compounds fall 
within four main classes - organophosphates, 
organochlorines. carbamates and pyrethroids. Protecting 
the crop with insecticide application increased yields 
several fold and for the improved varieties, virtually no 
yields were obtained under no insecticide protection. 
Earlier studies by [68, 71] concluded that in Northern 
Ghana, complete crop failure often results when 
improved cowpea varieties are grown without 
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insecticide sprays. The results confirm the economic 
impact of chemical control in cowpea production and 
further show that with proper timing; two insecticide 
applications (at flowering and again at podding) could 
produce as good a cowpea crop as 4 sprays. This would 
be advantageous from the perspectives of lower costs 
and environmental pollution [75]. 


Botanical Insecticide 

As a result of the problems of pesticide 
resistance and negative effects on non-target organisms 
including man and the environment, organochlorine has 
been reportedly banned in developed countries. These 
resurcitated the idea of botanical insecticides as a 
promising alternative to pest control. Botanical 
insecticides are naturally occurring chemical extracted 
from plants which break down readily in the soil and 
are not stored in plant or animal tissue. Often their 
effect are not long lasting as those of synthetic 
pesticides [76]. Botanical insecticides are generally pest 
— specific and are relatively harmless to non-target 
organisms. They are biodegradable and harmless to the 
environment. Also, the possibility of insect developing 
resistance to botanical insecticide is less likely [77]. 
Over 2000 species of plants are known to possessed 
insecticidal activities. Despite this only a few have been 
scientifically evaluated [76, 78], Petiveria alliacea 
which is commonly known as Anamu belongs to the 
family phtolaccacea [79] reported several biological 
compounds in the root of P. alliacea which include: 
benzalhyde ,dibenzyltrisulfide , cis and trans-stibene 
e.t.c of which dibenzyltrisulfide is insecticidal 
compound. Laboratory and field tests have shown the 
effectiveness of this plant extract against armyworm, 
leaf-cutting caterpillars, ants, whiteflies and the three 
stages of mosquitoes [74]. Fish bean (Tephnosia 
vogelii) which has been listed among plants that posses 
insecticidal properties [52], contains rotenoids [80] of 
which the leaves contain the highest concentrations 
[81]. Rotenone is both stomach and contact poison, 
useful against sucking and biting insects. T. vogelii 
extracts have been reported to be effective in the control 
of ticks, lice and flies on animals [80]. Also, 
formulation of T.vogelii + locust lotion was observed to 
be effective as Lambdacyalothrin in the management of 
insect pests of Okra in the field [74]. Caryedon serratus 
on groundnut was effectively controlled by T. vogelii 
[82]. In addition, T.vogelii was observed to have had 
negative effect on the fecundity of Tribolium 
casteaneum . Research in recent years has been turning 
more towards selective biorational pesticides, generally 
perceived to be safer than the synthetic [83], while, 
extensive works on the use of plant extracts in pest 
management were also documented [84] the use of 
inexperience and safe protectants of plant origins was 
extensively reviewed [85]. The use of Cashew Nut 
Shell Liquid (CNSL) has been gaining more attention 
due to its possession of the active Phenolic compounds, 
Anacardic acid and Cardol, which also have corrosive 
and abrasive properties [86]. It was demonstrated that 


low concentration of CNSL could be effective in the 
management of Callosobruchus maculatus [73]. Similar 
work was also reported in preventing oviposition in C. 
maculatus [87]. 


Insect Resistant Cowpea Varieties 

The use of leafhopper resistant cowpea 
varieties was also adopted at the International Institute 
of Tropical Agriculture [88]. The varieties include 
Tvu59, Tvul23, VITA -1, VITA- 3 that do not need 
insecticide protection against leafhoppers. Br is an 
abbreviation for Bacillus thuringiensis, a soil bacterium 
that is common around the world. These bacteria 
produces specialised proteins, called Bt. Bt crops have 
significantly improved the cost effectiveness and 
sustainability of crop production in North and South 
America, Europe, Africa, the Middle East, Asia and 
Australia. Bt proteins selectively kill certain types of 
insects without affecting other living organisms [89]. 
As such, Bt bacteria and Bt proteins have been used for 
years as biological controls for certain insect pests in 
farming, especially in the organic food industry. 
Modern biotechnology has produced Bt crops which are 
modified to produce specific Bt proteins in the plant 
cells to protect against specific pests. These crops do 
not need conventional pesticide sprays to destroy the 
pests that are controlled by the specific Bt protein. The 
Bt gene comes from a soil bacterium called Bacillus 
thuringiensis. The Bt gene used in Maruca-resistant 
cowpeas (cry/Ab) is the same gene used in several Bt 
maize events that have been approved for use in many 
countries, including Argentina, Australia, Canada, 
China, Brazil, the EU, Japan, Korea, Mexico, 
Netherlands, Philippines, South Africa, Switzerland, 
Taiwan, the UK, the US and Uruguay. The gene was 
identified and developed by Monsanto and is used 
successfully in several commercial crops [89]. 
However, despite concerted efforts by many institutions 
over the last two decades to develop varieties with 
resistance to the cowpea insect pest complex, resistant 
varieties are still not reach farmers. Chemical control 
using synthetic insecticides therefore remains the most 
popular control tactic especially when these pests have 
exceeded the economic injury level [90]. Without their 
control, reasonable grain yield cannot be obtained [7, 
61]. Several management strategies are available [62] 
but chemicals are most effective, giving several fold 
increase in grain yield [63]. Sometimes, however, 
farmers spray their farms as many as eight to ten times 
during the growing season [64]. Because of the danger 
of the use of chemicals such as environmental pollution, 
toxicity to mammals, hazards to users and consumers 
[65], alternative control measures are being sought. But 
total abandonment of chemicals could however, spell 
doom to man as this will worsen the present food 
situation [66]. Chemicals could be judiciously used in 
consonance with other control measures so as to 
minimise the large number of sprays in farms. Various 
synthetic chemicals are available in the market and new 
products with different trade names abound yearly. 
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Their efficacies against the wide spectrum of cowpea 
pests are being tested. 


Synthetic Insecticides 

The introduction of synthetic pyrethroids to the 
Agricultural market is a welcome addition to a wide 
range of pesticides already in use on different crops in 
Nigeria [91]. The advantages have been enumerated by 
[92] and thought the synthetic pyrethroids are generally 
safe a reduction in the number of applications would 
not only increase the profit margin accruing to the 
farmer but would also be in consonance with pest 
management practices [93]. Chemical methods are the 
only ones employed at present on a large scale for the 
control of insect pests of cowpea in Nigeria, particularly 
those infesting the flowers and pods. The pod borer 
complex of cowpea, of which Maruca vitrata Geyer is 
the most important, also include Cydia ptychora 
Meyrick, Virachola antalus Hopkins and Helicovepa 
armigera Hubner . In order to minimise hazards due to 
the use of excessive amounts of insecticide, breeders 
and entomologist are actively engaged in research to 
produce varieties which combine insect resistance with 
the qualities of grain preferred by consumers. However, 
until the advent of such varieties it is expedient to 
combine other pest management practices, as was 
suggested by [94] for C. ptychoda, with minimum but 
effective insecticide spray schedules that can be based 
on a reduction in the frequency or rate of application or 
both [95]. 


Because of the persistent nature of 
organochlorine insecticeds, the organophosphate group 
was looked to as an alternative, and monocrotophos 
proved quite effective [95] despite its high mammalian 
toxicity. The appearance of the synthetic pyrethroids 
therefore opened a new vista in cowpea pest 
management work. Trial conducted in Nigeria have 
already indicated that the synthetic pyrethroids are 
promising in cowpea pest control [91, 96].The 
advantages of the pyrethroids enumerated by [92] 
include high potency to insect pests, low mammalian 
toxicity and short persistence. They are therefore, likely 
to cause minimum disturbance to the environment and 
make possible the production of crops devoid of 
residues. 


In addition, experiments were carried out in 
four soybean fields. The overall environmental impact 
of each pesticide was estimated using the 
Environmental Impact Quotient (EIQ), ingredients in 
the pesticide on a number of organisms, including birds, 
fish, bees, in addition to other factors such as the 
toxicity to beneficial organisms, such as the ladybird 
and flower bug. The conventional insecticide 
dimethoate and the two organic insecticides, mineral oil 
and Beauveria bassiana had the highest environmental 
impact. The impact of the mineral oil insecticide, for 
example, was more than ten times greater than that of 
dimethoate because it has to be used in high doses. The 


organic insecticides did not offer significant protection 
of crop yields compared with the untreated control, and 
were least selective in that they killed both aphids and 
the natural control insects. The synthetic insecticides 
were the most selective — even the least selective 
synthetic insecticide, dimethoate, was still more 
selective than the organic insecticides. The researchers 
suggest that certain organic management practices are 
not necessarily more environmentally sustainable than 
conventional systems. An integrated pest management 
approach might be more suitable, as such a system is 
flexible enough to include whichever practices have the 
smallest environmental impact. [97]. 


Further researches should be geared towards 
identifying the active ingredients responsible for the 
killing of insects and understanding the mode of action 
of the various ingredients contain in the botanicals as 
well as knowing the quantity of each ingredient to apply 
per area of farm land that will be effective for the 
purpose in which they are applied. 
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